No. ^36.28$ 




ISSUED June 14, 1966 ..,// 
CLASS 166-16 P° 

CLASSIFICATION GROUP 

CANADA 



CANADIAN PATENT 



LINER EXPANDER 



JoeC. Stall, Tulsa. Oklahoma, U.S.A. 

Granted to Pan American Petroleum Corporation, Tulsa, 
Oklahoma, U.S.A. 



APPLICATION No. 897.460 
FILED (Mar. 9. 195ft 

PR I OR ITY DATE Aug. 26. 19$<{304,>^ U. S. A. 

No. OF CLAIMS 7 ' ■'' 



OftTKIBUTED «V THI PATtNT OfflCC. OTTAWA. 
•OS-JOOJM (ftCV. 



BEST AVAILABLE COPY 



Copied from 10468719 on 05/26/2006 

::::::::::::*:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: Hi 



736288 



LINER EXPANDER 

This invention relates to a constant force spring device, and 
more particularly, to a device for expanding a metallic liner wherein an 
expanding die is urged against the liner by a constant force spring device. 

Heretofore, a method and apparatus have been developed for 
installing an expanded metallic liner in an oil well or other conduit. 
Typically, a corrugated steel liner is inserted in a conduit which is to be 
lined, the greatest peripheral dimension of the liner being sli C htly less 
than the inside diameter of the conduit. An expanding tool is passed 
through the liner placed in the conduit, and a first-stage expanding die 
causes a gross plastic deformation of the liner, which is expanded outwardly 
against the inside of the conduit. A second-stage die on the tool then 
provides an additional finer deformation of the liner to provide a smoother, 
more finished surface on the inside of the liner and to assure more complete 
contact between the conduit and the liner. In a typical design of this type 
expanding tool, the frictional drag of the first-stage die supplies the 
expanding force for the second-stage die, which expanding force is a direct 
function of the strength, or wall thickness, of the conduit in which the 
liner is being installed. For example, in lining oil well casing, heavy 
wall casing may cause a very high frictional force which results in excessive 
pressure being required to push the expander through the liner. The 
application of the great forces required may result in rupture of the casing 
or in breaking the installing tool. In instances where the internal 
diameter of the conduit is somewhat less than that anticipated, the result- 
ing forces can cause the tool to become stuck in the casing, or otherwise 
cause damage to the casing and the tool. In other designs, such as where 
a cantilever spring arrangement is employed in connection with the second- 
stage die, various difficulties are encountered in obtaining a spring 
mechanism having the desired strength ia combination with the other spring 
characteristics, and with the tool dragging against the inside wall of the 
conduit after being passed through the liner. 
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Since tools of the type mentioned above often are employed in veils 
deep in the ground, it is highly preferable that a tool be used which under no 
circumstances will become stuck in the well or cause damage to the veil. Any 
such trouble occurring in a well can result in considerable loss in time and 
great expense in making repairs. 

An object of the present invention is a device for applying a con- 
stant force to an expanding die or other similar apparatus so that a pre- 
selected maximum force is exerted against a work piece. Another object is an 
improved expanding tool for installing metallic liners in a conduit, which 
10 expanding tool can apply no greater than a predetermined force to the liner 
being Installed in the conduit. Still another object of the invention is an 
economical and easily fabricated constant force spring device. A further 
object is a rugged, easy-to-operate expanding tool employing such a spring 
device. These and other objects of the invention will become apparent by 
reference to the following description of the invention. 

In accordance with the present invention there is provided a con- 
stant force spring device which comprises a body member, an elongated column 
element adjacent said body member, bearing plate members contacting the two 
ends of said column at least one of said bearing plate members being longi- 
'0 tudinally movable in respect of the other and stop means on said body member 
to limit the deflection of said column element to prevent permanent deforma- 
tion of said column element upon the application of a compressive load 
thereto. In one embodiment of the invention, the foregoing constant force 
spring device is employed in a tool for expanding a metallic liner inside 
a conduit, said constant force spring device being positioned on said tool 
to urge an expanding die member against the liner being installed in the 
conduit by a substantially constant force. 

My invention will be better understood by reference to the follow- 
ing description and the accompanying drawings wherein: 
> Figures 1A, IB and 1C, taken together, constitute & partial cec- 

tional view of a preferred embodiment of a liner expanding tool accordiag to 
the present invention; and 

- 2 - 
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Figure 2 is a sectional viev of the apparatus of Figure 1A taken at 
line 2-2; and 

Figure 3 is a typical plot of applied Load versus Deflection for 
the constant force spring device of the invention. 

Referring to the drawings, Figure 1A is the bottom portion of a 
liner expanding tool for use in installing a metallic liner in a veil, while 
Figure IB illustrates the middle section of such a tool and Figure 1C repre- 
sents the upper section of the tool. The expanding tool 11 is attached to 
standard well tubing 12 by coupling 13 and, typically, may be lowered from the 
surface through a well casing (not shown) to a point in the casing at which it 
is desired to install a metallic liner. Before inserting the tool into the 
well, an elongated vertically corrugated liner Ik fabricated from mild steel, 
or other suitable malleable material, is placed on the tool. The corrugated 
liner is secured in position by contact at its upper end with a cylindrical 
shoulder member 16 and, at its lower end by contact with a first-stage expand- 
ing die 17 in the form of a truncated circular cone which serves as a first- 
stage expanding die in the manner hereinafter described. The expanding die is 
fixedly attached to a centrally located, elongated cylindrical hollow shaft 16 
which forms a portion of the body of the tool. As shown, the expanding die 17 
is held in place between a lower shoulder 19 and collar 21 threaded onto the 
shaft. A plurality of movable arms 22, preferably provided with outwardly 
enlarged portions 23 near the top, are disposed in the form of a cylinder 
around shaft 18. The enlarged portions of the arms 23 upon being moved out- 
wardly contact the liner to perform the final step of expanding the corrugated 
liner into a substantially cylindrical shape. The arm members 22 are pivotally 
attached to the shaft so as to be movable outwardly from the shaft by a tapered 
expanding member 2k slidably positioned on the shaft to serve as a second-stage 
expander. The surface of the member 2h, as shown, moves upwardly along the 
shaft to engage with the arms and move them outwardly. Advantageously, the 
inside surfaces of the arms 22 and the outside surface of expanding member 2^ 
form mating sections, typically octagonal in shape. The expansion of the arm 
members is controlled by the poeiticn of the member 2k which movee upwardly 
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until it contacts shoulder 26 provided on the shaft. As member 2k moves in a 
downvordly direction arms 22 fold inwardly toward the shaft. The expanding 
arms 22 are held in place on the shaft by collar 27 and circular groove 28 
provided on the ohaft. 

The expanding tool, comprising the first-stage die and the second- 
stage die is drawn through the liner to expand it in place in the casing. The 
first-stage die provides a gross deformation of the liner so that it is 
expanded outwardly against the wall of the casing. The second-stage die then 
passes through the liner and performs the final expansion to smooth the inner 
surface of the liner and to provide more even contact between the liner and 
the wall of the casing and effect a fluid-tight seal. 

In operation, the liner setting tool is assembled at the surface, as 
described above, and a glass cloth saturated with a resinous material may be 
wrapped around the corrugated tube to form the liner. The assembly is lowered 
into the well at the location at which the liner is to be set. A liquid, such 
as oil, is then pumped under pressure down the well tubing and flows through 
the passageway 29 provided in polished rod 31, through porta 32 and into cylin- 
der 33 connected to the upper end of the shoulder 16, Upon the application of 
fluid pressure to the cylinder, the piston 3U secured to polished rod 31 moves 
upwardly in cylinder 33. As shown, rod 36 connects polished rod 31 and shaft 
18 upon which is mounted the first-stage expanding die 17. When the piston 34 
moves upwardly through the cylinder 33 the expanding die 17 and the second- 
stage die 22 are drawn upwardly into the corrugated liner 1* and "iron out" 
the corrugations in the liner, so that the expanded liner may contact the 
inside wall of the casing in which it is being installed. Positioned on the 
shaft below the expanding member 2k is a constant force spring member 37 which 
is employed to urge the expanding member against the expanding arms 22 with a 
substantially constant, force . The force exerted against the arm members being 
substantially constant, the force transmitted through the arm members to the 
liner and to the casing will be substantially constant so that either sticking 
of the tool in the casing or rupture of the casing ie precluded. Of course, 
the force provided by the spring member is preselected so that the frictional 
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forces between the tool and the liner and the pressure exerted against the cas- 
ing are maintained at predetermined safe levels. The constant force spring 
member assures that the contact pressure between the liner forming portion 23 
of the arms 22 is great enough to provide the desired deformation of the cas- 
ing, while preventing damage to the casing or to the tool. 

The constant force spring member 37 is slldably mounted on the shaft 
18 and held between the expanding element 2k and a cylindrical lover shoulder 
member 38 forming a portion of a differential screw element 39 which transmits 
the loading on spring member 37 to shaft member 18. The differential screw 
element comprises shaft member 18 on the outside of which are cut male threads 
l8a, the lower shoulder member 38 provided with female threads 38a and thimble 
member hi provided with threads 4la and hit on the outside and the in6ide, 
respectively, to engage with threads on the shaft and the shoulder. The two 
sets of threads are coarse, such as square, modified square, or Acme threads, 
to withstand very high loade and differ in pitch so that shoulder 38 is moved 
upwardly on the shaft 18 when the shaft is revolved relative to thimble hi. 
The shoulder 38 is secured to the shaft 18 by splines h$ so that it can slide 
longitudinally, but it is not free to rotate on the shaft. Fixedly attached 
to the lower end of the thimble is a friction member, such as bow springs h2, 
a hydraulically actuated friction pad, or other such device for frictionally 
engaging with the inside wall of the conduit to secure the thimble against 
rotation with respect to the shaft. Preferably, the -direction of the shoulder 
member threads 38a is the same as that of the shaft threadB lBa, e.g. right- 
hand threads, and the pitch, or lead, of threads l8a is slightly greater than 
that of threads 38a, with the pitch ratio being close to unity. In this 
manner, clock-wise revolution of the shaft relative to the thimble causes 
shoulder member 38 to advance upward slightly and a compression load is exerted 
upwardly on spring element 37 to cause buckling. For example, one satisfactory 
differential screw was made up using five and one-half threads/inch square 
threads on a shaft approximately 1.7-inch outside diameter and five and three- 
quarters threads/inch square threads on a shoulder approximately 2.5-inchea 
Inside diameter. 

- 5 - 
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Constant force spring element 37 comprises column element 43, advan- 
tageously consisting of a plurality of elongated columns disposed around shaft 
18. Upper bearing plate member 4U is in contact with the upper ends of the 
columns and is slidably positioned on shaft 18 to transmit the force of the 
spring longitudinally against the bottom end of expander member 24. Lover 
bearing plate member 46 contactB the lover ends of the columns and ia moved 
upwardly along the shaft by longitudinal movement of lower shoulder 38 as a 
result of revolving differential screw element 39. Grooves 47 are provided 
in each of the bearing plates, to form an upper race and a lower race, into 
which the ends of the columns are inserted. These grooves may^be shaped to 
conform vith the s.xape of the column ends if desired. A cover U8 may be 
employed to exclude foreign matter from the spring mechanism and to protect 
the spring. 

A means for limiting the deflection of the columns Is required. 
Although the column element functions in a buckled condition, application of 
excessive compressive load thereto would cause total failure or rupture of the 
columns. Therefore, a pair of stops 49 and 49a are provided for this purpose. 
As shown, the stops are rigidly connected to the bearing plates, and, in 
effect comprise upper and lower limiting sleeves positioned on the shaft to 
slide longitudinally thereon. The ends of the stops may mo-e toward, or away 
from, each other as the load on the spring member varies. Lower sleeve 49a 
is prevented from moving down by lower shoulder 38 connected to the shaft 18. 
However, the spacing between the ends is Buch as to limit the longitudinal 
travel of the bearing plate members as they move together to prevent permanent 
deformation of the column element 43. Various alternative means for prevent- 
ing damage to the column element may also be employed. For example, pins or 
rings mounted on the shaft may serve as stops, or the cover 48 provided with 
suitable connections may be employed for this purpose to limit longitudinal 
and/ or lateral deflection of columns. 

The columns of the column element 43 may be arranged around the 
shaft 18, which as shown here forms a portion of the body of the spring 
device, with ends of the columna fitted in the races 47. The columns may be 

- 6 - 
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fitted closely together as shown, or may be spaced around the race, with sepa- 
rators used between them to maintain the desired spacing. The number of 
columns employed will depend upon column characteristics and the materials of 
construction. For example, the slenderness ratio of the colunm may be varied 
widely, and the column ends may be round, flat, fixed or hinged. The preferred 
construction is a thin, slender column with rounded ems, free to move within 
the races shaped to the curvatu: e of the column ends. Materials which may be 
satisfactorily employed for the columns are carbon and low alloy steels, 
chromium and nickel-chromium stainless steels, various copper base alloys, such 
) as phosphor bronze, beryllium copper, the high nickel alloys and other similar 
materials providing satisfactory mechanical properties. Typically, the indi- 
vidual columns are of long rectangular cross-section, with the width being 
greater than the thickness, and arranged so that the wider face of the columns 
is normal to the diameter of the shaft. Thus, with sufficient compression 
loading, the columns buckle, and bend about the axis having the least moment 
of inertia, e.g., outwardly away from the shaft Id. 

For example, a group of columns 0.167- inch thick by 0.438-inch wide 
by 10.626-inches long, with the ends rounded, were fabricated from A. I.S.I 
^0 steel, quenched and drawn at 575 V. Each column was found to require a 
critical compression loading of ^0 pounds in order to buckle the column. 
After buckling, the columns were found to have a very flat spring characteris- 
tic, as shown in Figure 3, wherein P c is the critical buckling load and point 
C represents the load and deflection at which the stress in the extreme fibers 
of the column exceed the yield point of the material. Theoretically, the shape 
of this spring characteristic curve is described by curve GA'ABC. Actually, 
this curve is described by OABC due to friction in the system. Points A end B 
repreeent typical working limits, which, of course, may be varied according to 
the application for which the spring is designed. For example, where a large 
number of flexing cycles are apt anticipated, a working stress Just below the 
yield point may be used, while with, a great number of flexures, the working 
stress may be held to less than the endurance limit of the material of construe- 
tlon. In the above-mentioned tests, the lateral deflection was limited to 
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approximately one Inch, at vhich the longitudinal deflection was approximately: 
0.225 inches. Prom zero deflection to the maximum deflection, the 450-pound 
loading was found to be substantially constant. 

In another test a spring device was built, as shown, employing 20 
columns, each having a critical buckling load of 1250 pounds. The lateral 
deflection was limited between 0 and about 1.00 inches by appropriately posi- 
tioning the stops. Upon congressional loading, the spring element buckled at 
substantially 25,000 pounds and from a longitudinal deflection of 0.04 inches 
(buckling) to about 0.15 Inches the load remained substantially at 25,000 
10 pounds . 

Of course, in designing a spring element as above it is advantageous 
to obtain the greatest possible value of longitudinal deflection for specified 
values of lateral deflection and critical buckling load, while maintaining 
the stress level in the columns at a safe level. The preferred columns, there- 
fore, are laminated, as shown in Figures IB and 2, with multiple flat members 
making up each column. 

In the operation of the above expanding tool for setting a liner 
in well casing, the made-up tool is lowered into the well as mentioned above, 
with the arms 22 in the retracted position. When the tool is at the desired 
20 level, the well tubing is revolved. The friction member 4 2 engages with the 
wall of the casing and prevents thimble 4l from revolving. With several 
revolutions of the tubing, lover shoulder 58 is mo^d upwardly by differential 
screw 39 to buckle spring element 3>7 vhicn has a predetermined critical 
buckling load. This load is transmitted upwardly against the lower end of 
expander 24, and its tapered surface is engaged with the tapered surface on 
the inside of the arms 22 to urge the arms outwardly with a substantially 
constant force proportional to the critical buckling load of the spring 
element. Subsequently, the expanding tool is passed through the liner to 
expand it in the casing in the manner described hereinbefore. 
30 for *«°iAS description of a preferred embodiment of my invention 

has been given for the purpose of exemplification. It will be understood that 
various modifications in the details of conetruction will become apparent to 
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the artisan fro* the description, and, as such, these fall within the spirit 
and scope of my invention. 
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I CLAIM: 

1. A device for expanding a metallic liner inside a conduit which 
device comprises a shaft element, an expanding die number attached to said 
shaft element, said die member comprising a movable liner-forming member 
positioned on said shaft and being radially movable in respect thereof to 
contact said liner, an expander member alldably positioned on said shaft 
between said shaft and said die member to move said liner-forming member 
from said shaft, and a constant force spring member positioned on said shaft 
to contact said expander member and to maintain said expander member against 
said liner -forming member, whereby said liner-forming member is urged against 
said liner by a substantially constant force. 

2. In a device for installing an expanded me talli c liner in a 
conduit wherein an expanding die is moved through a liner positioned in said 
conduit to expand said liner: a cylindrical shaft element, an expanding die 
member attached to said shaft, said die member comprising a plurality of arm 
members disposed around said shaft and being pivotable outwardly therefrom to ' 
contact said liner, a cone member slidably positioned on said shaft between 
said shaft and said arm members to urge said arm members outwardly frccn said 
shaft, and a constant force spring member positioned on said shaft to contact 
said cone member and to maintain said cone member in contact with said arm 
members, whereby said arm members are urged outwardly by a substantially 
constant force. 

3- The device of Claim 2 wherein said constant force spring member 
comprises a plurality of columns disposed around said shaft, a first bearing 
plate member and a second bearing plate member, each of said bearing plate 
members contacting opposite ends of said columns, at least one of said bearing 
plate members being movably positioned oa said shaft and being in contact 
with said cone member, stop means connected to said shaft to limit the axial 
travel of said movable bearing plate member along said shaft, and compression 
means for maintaining a lateral deflection in said columns . 
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The device of Claim 3 wherein said, compression means comprises 
a differential screw connecting said spring member and said shaft. 

5. The device of Claim 3 wherein said stop means comprises a 
sleeve-like element connected to said movable bearing plate member and 
3 slidably positioned on said shaft and a member connected to said shaft to 
^ limit the travel of said sleeve-like element. 

1 6. The device of Claim 3 wherein said columns have a rectangular 

2 cross- section, the width being greater than the thickness, and having the 

3 wider face normal to the diaceter of said shaft. 

1 7. A device for installing an expanded metallic liner in a conduit 

2 which comprises a cylindrical shaft element; an expanding die member mounted 

3 on said shaft, said die member comprising a plurality of arm members disposed 
* circumferential!^ around the outside of said shaft and being pivotable out- 

5 wardly therefrom to contact the liner; a conical expanding member slidably 

6 positioned on said shaft between said shaft and said arm members to urge said 

7 arm members outwardly from said shaft; a plurality of slender columns, each 

8 having a long rectangular croBS-section and disposed circumferential^ about 

9 said shaft; an upper bearing plate member and a lower bearing plate member, 
each slidably positioned on said shaft and contacting opposite ends of said 

U columns; limiting sleeves attached to each of said bearing plate members 
12 .'and slidably positioned on said shaft; a shoulder member on said shaft; a 
differential screw element connecting said shoulder and said shaft to apply 
a buckling load to said columns; said shoulder being engageable with the 

15 limiting sleeve connected to said lower bearing plate member, whereby the 

16 axial travel of said bearing plate members is limited; said column members 

17 transmitting their buckling load to said arm members to urge said ana members 

18 outwardly with a substantially constant force. 
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5UU itwttWuOn MAftU* to • oeo»CmAk fteca •yrlnc ftMiM, «* 
■mi particnLnlj, to « tenrlcv fu^ •ucpsuVe* * nUl .Ua Umct Ainla an 
MtyalUj tfia Is tzrpd ftMAart Itc liar/ to « «pi*toft<. .rem K*n% drvlot. 

Ovotvteni^ * utm tod «99*smtn» Mtpo Ioct> dprclrot »W 

lMtftlllMJ W i«MJ»IftJ. 1AM* U «B Cfll Toll OC ffto*' M"«**JL. 

tfeiaaUy, • •on**k*od tt»*t xims- imtM la ft ooadalt tfelifc i* to to 
U«ft, n* cnfttMt MxijncMJ.ftioftMifl* •* Ik* Ums tot*s tiUjAtfr 3«m 
toft* M*» JmJUM dtoaotor of U» •Otoait, Jkx mwfrfg tool S* mom* 
20 tamo* tte ItMr jliwi So <to «<nS#Jt, *i ft ffcnt-vtojw HMMrfia t Oft 

mm** » £r«i plMtm AaftnMrtLo* or tM iimr, tolca 1» mj«)«<J cvt^wAij 
fcjpltl fee at tto * ftMon*^ta«ft ttislte tool u*a 

pcwUc? at ftautl»«l Hi** drfo of tfa» lla»r to a Moottor, 

aks ttalftttao •oi-rw eo tb» isda* «c u» lias* maA to »«*um acw 0M*]ato 
aostact totocca Uo ftaoiult to» Uu*r. to ft typical to«i«p of thl» Vr« 
B jfMMat tool, tos friffttaml Owe «* *» «r»o-«to§a 41* tto 
apmUf« xowft /tor tte dlo, >4d«li «t*ndisc 1* * Mat 

fucUca oc a* itm^, or ~u thLckMoa. oi am contort* 1» u» 
]Atmr 1ft total iDVtftliaa. Mr ftnapla. In linir* 0U mil cwJtmv ^»tj 
B> «U Maine aft* MUM ft Wty U#l IiUtlnd fWo» MOo* iwAte in «x£«Ml»* 
j. Vodx« j»aHrW to Mft. tto bHr ton*** *m liaw. 
uUmUw or tt» ptat ftm> Mqwlnd Mr ro*uu U mptw* OC 
■r la toOMwa laatoUtoa tod. Xft toaua— toa« ** totowal 

mWt u fttftmirtat UMiWitM **aifti*fttft*, mo MflaiU 
Mkom Ma m»» ito tod to tooa* ftcnck tn toe oMlue, or attemca 
i to t*ftii« «id too tool. 1* cttor d«*J«^j ftooto «t Ubftv* 
rtaa oranaMt to -vi^n- >*» tto m««L- 

,. / * tr ato a laxJOOi Al/fltM»lii*« «a6CM^«M«t In etotoajuAf ft <©rll« 
MOl»alMi torlx* "Wa m#1mA rtr«Mrto la w ar rln i W n n Vith tto otocr *t»n» ■ 
30 chufetofttfttiM, «aa ^Oto U» tool 4»«Si« ft«l»»t toe lM3to «11 aT ttft 
sntei* Rftor toiai i 
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tuK* toaU of tt» 179« ■ootloprt *bow> of tab in «ac.toyo4 ifc *«U* 

&M» iA tU 0TOW4, il l» &L#lr pr«fOTOhlO A toft! »» «OO0 Wtor 90 

Atmmm tom *U1 texxt stuck to tto will »r w*>u« fan* to fto »U. fc> 7 
•vfc tectfU* ©courTta* la » wU owo w»u lo ua»M««kk la ttao «o* 



Am oio* at <* id«Mticn l* * knc» tor aj al y ia g ■ «»- 



m f^t 1« o-ortao oaUort o toottor *Jn» U m 

nftUg tool f«r i—tolllna mmu uam 1* * mMS 



taU| laotaUal in fcto ootoatt. MUX wrttar c*>n «f U» tow»*^ St ■» 
MMtiA Mi omaHy frtrlnUA Mutol fereo • f rl«i« -arlai. J foltor 
o*>c* !• • _r*o~D»««>» txptnliaf tool oaplojiai «•» • 

&rrlo»* Vicm md oUrr oojooto of tM l*r«ti» wlU too*. «p f on»b V 
rtfortcco to ttw rottiMia* 4o»ari»fcto. of *** iawattocu 

& tuimt vltfe. tto {NMBt i*#*otixa ttoro la provldod a «on- 



.1— ct odjocotrl HU h^i ■» tor. toarlaf JUia aoatoxo c«rWrtU« «» too 
nrtM at uia catoav o* iima «■ «f —id -u**i*i ploto ocrftor* 

» ■ tigUaolly «w«\L» 1» rnojotit of too otto* taa itopjmii om com. tooj mtotor 
to limit U» tofto*tld* of oold oolo»a % \ m m% to fi^c*t ponaaont dafto**- 
«Lbm oC »«Kt ooloao oto-aat lo« ^UoiM of » oaaproioi*. to** 
tkonrtA. & caw ■jfttniMwiff rf -ttto La*saito«» tto fbroffdai oomotoxi feffoo 
oprtoc to^tot i» «a»l*?*4 ii • tod for ■ ajo a mtoj * totollU Uaor Latlto 
o ■onoolt, OKlA oavtoao ftoa* t*L*€ to** 
to mrw *» IQJOOolog tto w— »w o#«iAvi tao liH 
oootali by o uuhrto»tULll7 com tool fenrot. 

My lmMUo «U to tootor t-atawtooi V ** **• follow* 

taj ooocrtytiou —d too « * Wy Tv yia« axoytsa* Wtor*toxt 

3D riffroo U, 1* «o* 1C, totoa to4^tor, 

tl«ool n*« erf * {nfnr^ ■atodlamiil off o U*T I 
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TI*jt* itii »»»tiM«Ll »um «r thi kpptratu ot Fl*irt U 1okoo at 
Mtm 2.2, tad 

71*0** )Ui tTploaa »lot or vfll*! lo*d wrw t*ri*ettom ftor 
too coa»WH 'bicl* •parlo* drrtw c* *to Uwtatlaa. 

feftrriic to Ito tralacvj Flfwm U u thi tettcm portl*" <#• • 
lioox Wpmom tool ftr«M u uarcmUU* • ^t*iu<> m»x » ♦ ocll, 
n**r» l» LXlortrwto* •tftLU mctta* otf woh » t*ai ul Figaro 30 
•ooto tM opf«r oovWxft o*" «*• tool. 7>a opri C u lB ******** ^ 
•tooaott wu tost* 1J % M^tiat 15 -on*, v*i-*uj, lowr** m» tto 

krmi to.** » ooll «wlat (not ofaovi] U> t jotot 1b t>« o-W «t *tn«b it 
i* ttunl to iawUXX m Mollis How. B»fcr» looortlof tte t»l loto tat 
%oll» n iIm^M oortlemll? toni|M*l Unv 1* ftferfcotoi fn> »JJA *t«oi, 
or rUwr *imMt wtoiua, 1» pi*t»t as tto «»r«o»t*a 

Hoot la nomI lo jooitLoo 07 •»»t*«t it it* i»ow 0- »tth 1 cjlioirloml 
•bxOi~ Mte 16 nI, wt it- K—r ma to co*Wt <lt* & *lr»t-iUjD «u«<- 
to* ci* IT U th# far* of * vwral dxwln ©o»* «t*iftb mbtw. •* t flret- 
rt»«D rc r-^'-t 41* U Uw k«niadio imiAM. Tto ««p>BdiM« dl« U 

tlxmOj *tUn^ to o ovitraCUy loft*. oiaDfotoft nrUndrteml ballot otoft lA 
«ktoo ha»* » portion of tto V*^ or coo tool, to *w«. u» wp^du* CI* 17 
U boll la pl*» too™ o Iomt .bouitor 1? «ad oollor n t*»«dod otrto tto 
■toft. .A pWollVl or manJeiU ww BP, «M»nUy prowlo** ontawraip 
^.^yj. portions 0 too top> «*» ai^OOOOfl in tlM few of * nrLlB*ar 

.w/ i iB. Tim •Am*** porttoM or too ormi S3 «oi canal «V 

wHly ooMoot *a» llaor to iosfM* tfco flaol 9* ocjotttag iho owrojoaott . 
Umr loto • «Aot«tl«Uy «yU*ulaol ihofo. TW in ootfwro S •*% IVWUU7 
AiicM to tl* ttmtx 00 m to to ovwbU ooto»*ur x«» tla atoft t» * \«»oroA 
OEjtttttlag Bootor 2* OlAObij po*ttlJ— en tb% otoft *o ••orw m o MooM-Moci 
t^Mdor. the .or/o» of too s» r •* ibc«s, ob^* ^*o*lLy •loo« tto 

ctoM to ooi»«» vLttk *rm* cri «• Un ootWrtl?- MLtMUBKn^T) u - 
lnold* wrftoo* of tbt aw»» C2 nd tto ovUl*t «rfm of Btotor 8t 

rofo ««tUi ooottDM, XrvtortlT oetofOHl lo atop*. €«pooolo» of tk. urn 
_b.ft u oootrollo*. >y tto ForftloB of tto 2% toich ocv 
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It C«rt*rtc «bM>UUT prOTldOd GO rt*n. t» ***** * *" * 

dmR^ dJirc*!^ irw w **U IM-xtor ***** t*. *h.tt_ ft* 
MM 42 km tela la o» to* ihAfi hj ccll*t *T •** eLrcmUr crww 30 

pororLAoa aa too start. 

Ttm «p»ttT W «^ri»la« Um fl~*-rt+4* dim mmi tho moOO*. 

rt^ Ai. i. tma tw* too lloor to n^hf I* U olooo U> tot out*. T*o 
fU*t-rt*«. *i« pr<~U» t fttXi 4«fowtto* *b» M-r oo ttart tt U 
im mU of Ujc — ooo*-«t»M «lo 
r ud ytrToO* *>* *4« *° ttoM ' 

10 wnrtwom of U* llW tt* «0 wvHU MM HH oooUrt MMM tO» ll« od 
41* Mil or 1»* DUU| tOt tfftCt A tlMO-tl^M MB*. 

la «t«rottoA, tt* 11*** MtUB4 tool If um^aI at to* oarfocc, •* 
d^rlteJ oad » gUos «loV» ooterotod rtth a r**i*0M mmd m* * 

vmpM* ««o-i tM ttn^l U*» to tern tlm liocr. tb» »o*o*olj U kwrrf 
Ixto too Mil ** «m l«o»U» »i o*U» tt» 11*** !• to b» Mt. A AlqaW, «ch 
a oil, U tfaoo m«m« Mior smmt torn tto t»il t"M*C HoVf ttut«* 
tot pmlM 1* oollitoa rod 31, Vrrou*» port* # ral loto •fit*- 

tor » OLMiitfi to V» vppox ooi OJ tto tbooldcr tf. t*» to» wU~*l<» ox 
flaw pre™™ to U* <*liofr, » to pottrto* ml 51 *>~« 

qMrtll la <vH»l~ ». *- «* 56 M»»U polliho* rol 5*. *o*ft 

30 «M«b Is ***** *» mtt-lUp OCMoaio* II* 17. pt.tco * 

M»«rtly VtfM«b tt* tynalot 33 iho « °* 

omm 41o » «~ A***, i^o •omnsAoJ U»*r H >o4 lion oaf 

ImU. Mil of to* OMlM !■ mUo tt !■ Wlm lMUllod. FooitSotod 0* ^i- 

1* «plD7«A to «v o»P«*l*< »— «« odn.* tl* oukndlii » • 
«A«tMtl*ll7 »MUnt roro.. UK rwe. .«rUd ««kt«rt too ix* ***** 
wb-Uctiall^ potot**^, U» foroo traiMltt^ tbr^fc tte «• »ob»r» to t>* 
JO xxmr -A to to. ouU, nil to o^otoMloUy •■ U»t olthM fU*l« 

of too tool i« U» ooalM or n»tsr« of too OMdos J« jrwOaflos. PT oanroo, 
tb* coroi »ttH1«o* Vr M» •CUDS mo*< it pmo»l»ct«4 to «.t to. frtotU-*l 
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/ore*, bitwu the tool u» llaax «i tea ***t»*t t** 

lug «!• MdjrUljBo4 *i fr«i«t*ra4Dsd Mfe tb» nantet fa*u aprlA* 

.Mr** U«t tte unUit «nmn Wiw» V» Ua*r iamtae wn» O 
of tte *r». 23 It gr*at MM^ Vj ppctU« tte oetlxa* *«rormtt« <rf U« 
ywwiUn io^> Um —lag o k U# tool. 

B» wut«t (arm *pri«a — **r 37 U *llo»tej Bowta* at tea »*an 
10 «M aaM teu«a» la* oapwaUai oiaaaat ftati eyUalrloml Untr ote«te*» 
aaabar 90 fcmWt a portico »f a tartaractUl ktw alaaaat ?$» vumti 
taa loattM o. r^M a-ate* tt *> oaft aaaaor 10. «ffaraaiial .an* 
10 alaaaat oaaarl*** aiaft aaater 10 at tat outfit* * •!*• aia aa* aai* taraada 
IB*, tea Wr asuir nam- 3© »«>riitei «lte l*a*te tkraad* 56V aa* talaal* 
tHW ki provlda* wlla *a*a*M *la cat *1* o» *** mtalaa ac* ta* iaalda, 
T«*i»«U«air, ** -ry with taiaad* an ate ahaft axd too .hodUar. B» two 
*«* af Uaaati ar* ao«r*a, mca *j *«|aara, aoim*! aqa«r*, or aat Uuca**, 
-to vitavtand vary *&*> wd 4irf«* U pit** ao ttel » U 

talt lfl> abac th* ate/l l* *a-roiwd nlrtlw to thioaO* *1- 
• J0 la mm* V> tte abaft lft V *»Un*» «5 *p a** It caa all** 
tat it u am nai to xot*U ga «• ate**. Ttaaiiy anaaaad 
to th* Iflwr oa) or tte talaal* U a rtictiaa aoah a* aw- **, 

so » a^araaUeaUy aaiuatad frt*tio» »**, or otter wefc aarlat ftrr frlotioomliT 
•»«**taf alta tte lotUK aall of th* aoedalt to w»n tte feiaUa *#*!»•* 
tauua «ta laapta* to tha abaft. rYaftnU* tte *i*«*tl«a af tM aaoalaar 
a-ate? HuaaH Saa sa ito aaa t M ttect of too «%att tteaatf A, rtJhV 
»Mi ferwaaa* aai ate ai*^» « W, of lanaat 10a U »U«oUy fraater naa 
taaa of teraadi 58a, vftt to* plaaa raUo tela, ateaa to aatty. 1» W* 
aanai, ateB»-alaa raaouuoa of tte a»aTl vtteUaa V> tte thlaaU aanaaa 
fchoalter -a-ter >S to aLaaaoa apoart »Ua*t5jr and a a»«Mte 1»« «■ 
o^Uron ac^lDi >t 37 to cave teul^ ftoi a»a-*L., ca* aatlaii-ta-jr 
ftLff araotlAX ni aala 19 ft'* oaa-telf uuteda/lack MW* 

» tksaaAa oa a aaatt a»c«te»tal9 1.7-lnrb ootlte alaaafeal aai flaa aaA fc**aa- 
, thraaU/1^ «T» r * <* • »teaKUi a»rml*ataJj fl.J-i*ote« 



.av-r-'i 




gal 


gap 







httpy/palcnts 1 . ic.gc.ca/fcgi-bin/any2html 



9/18/00 



Copied from 10468719 on 05/26/2006 

* :::::::::::::::::::::::::::::::::::::::::::::::::::::::::.' 



00736288dkarpPage6 



Page 1 of 1 



\WJIM 



fS6888 

Ofcutiat faro* rrrJNt >1 eeopyiMi* ««U« *1 — a t 

U«MMl7 mryrlrn^ic or • plxralltgr ©* •ioa*wtoi oolw *..»***i **»nd »taf» 
16. Xfcpor >*«Hm r*"» MVr Vkum «at~*t vlto to* of 
ttiaw m4 i t iUUV^ ftOMtiooci or. *tott jfi to tarwwwl* «fa* faro* of the 
MHo* loocita&lMUj MUVt 12m KAK- *K**ato« 8*. 1«» 

tMtftec »i*to »o»tor t£ oabeU to* V?-/ *to» of tb» nIm t&d li morU 
ojooOlj oloo* to* iMft by UwlMlMl Btwrnt ** W rtooldor * *- * 
Mili cf miUlit tUfMAia «m ilMit awm^.wpvtiM 
la mb* pr ti» touto* »l»to*« f»» •» **** "A » ***** 
itd»* too nu of to* ffol— ■ ■» InMrtei. tbM* froam» war to «to»*dto 
<*~f»m MU th. lk»c *f to* ml»» cote U **«w4. A ocoor W -7 b* 
ooptej** to tjoolato foroi^ fw» »J^*4 ■tcbooiw *** «° 



a cer llalfciac om doflaalloa or u» calm L» rflqu^- 
Alto*»e> ito ooJ*0 «]MV ftoottl** la * bwll«J og-dltMtt, «ppl±**U«> of 
UPtJiilTT MqmtiH lo*d towvto wuU •**»• totol foiw* or restore of to* 
ocdv^*. Stowfow, • f^lr of ***** *o —A »S* «r* p»»lW *e* tol* perjo-*. 
A* rfmai, staff* rre rtflUf «HB»t«c* to to. **»xto* * ai » u 

■ffeot oompn— «j*ot ** tow UattW *tooY« po*itt*«*a o» to* *mf% to 
*ll«e loasitalUMUr to«tr*oo. Sm «a«o of towrt, or w 

fro*, «**L Mhtr m to* tort in «• **rlo*; inbtr «rt«i. law .tow •*» 
la ^ fro. -too* *» *r » — *wd to to. tot* 

fcjVOVOJ, OyorfU Lt.-L «*» — * ** U UML% lOBCltttiijMl 

to—i tf to. toOTi*. »to%» — ~t**j»°~ ****** to ^ 
toroMrtioi of to* ool» otomt w» «lto««a^ ^ 
lnj J — f- to toe «J— m» •»» *i» ^ «^^» a ' « M «' 1 *' * 
xtagp MntoA « to6 ob«rt ^ *cm *- or too oooor W prorttoA 

.Itoilo oo-o-atLoi- -7 V -ok** for Oil 91T09C to u-it i««tt<aia*v 
•M/or lotoroa a*n»ctlM of oolim». 

rtm aolmv or u» cote elP*«i *3 -jr to m^A cwrt tto 
CMft 1*, - toro rorot « fviitm o* too bodj of to* OTla* 

■crtpe, «i)»-d.«tw oolo— mto* to to* rooto WT. * 
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ricud eloMly tc«rl^r a* tan, or —j t* ***x*d aramS U* Mth kp«- 

**ta« wad Mm l>— w» Mlatoda ite A-uir-* «j*ci»«. «■» * 
oolwaaa aa>lip»d will ****** up« ttlH d«twU/l»Uei ud tte »taMU» of 
oanatiuotteo. Itor oapLi, hte liodmit} r*Wo or U* eol» ■»/ w 
MjOalj, O* CM »1h v4j *»y rood, flat, rtjj^i op htaflad. Tte |rf*iwa« 
MMV^tio ii a ttl», .J.ntor <d» Mtt iwilrf f«0 to 

tfc* |WM rf-P-l to 1te wmMrt ft* U» MlM «*ata. MtWlfcU «M-«h *»/ W 

aatUfaotcrtU aapaojod for u- ooteano no cr*o* J 



»• yftoajte» W>, Uollla Mffor, V* Motel aJlcTu **a otter alMtar 

mterlate porld»M MUifKtoi7*«k*^ pucjarldo.. Woaoljr, tte Wl- 

T\Aml oolwe ^ or Vs« tccW^iu a-o..^*etto»v *ni* tfta tUt* Wi«* 

fr*«t«r «» tte tAickMM, and anr««*»d to ttet tte *ld*T IM* of V« 

U mosMd to tM MMto of Ite aHOTt. Bib*, *tU» nfffieLant w^«** lc » 

loftdia* tte ooIdmm tadkla, «m tod ate»t 1te a«i* tte low* 

or Uaxttt, "«7 fw Vte ateft IB. 

*>r onplj, % grM^ of ©aim** O.ltt-Jote thlc*. *j o.*3&-inje& vtOe 
\T 10.<a6.1aAw lont, vil* it* tad* w» f«telwt*«» rroo A.X.8.I 

*3kO ateal* fHuM Arauo at 57?*P- oolnaa ««• fw* u» raQOir* a 

crltiool »g«vc«Mi« lo#««« or HSO y*A> la ort» to teeUo tte aft!**. 
. Mtvr Voetllmx* tte «ol«M*a mm f%ml to te«a a WT fl*t «prii« < 
Mo, «a in 71«sr« 5. Tterali P 0 * tte orttdeel *MUla« I 

0 ..JJ.....1. u»Ui&iBk daflootio* at tte air*** u the oxfttaa* ttteri 

or tte tetema iMtM tM yloli volit of tte «Wrt»l. tteorotioallj, 
of tM* obon^ortrtlc wm li down** +j Od'AJO. tMnoiLy, 

OH «no It *Wttel "bf 0UQ Am« to Wctl« lc U» «y»t*». ^**» » «w! B 
ngrwmmt t^lool »ttr«la« ll«lto, <U*. "* «*°™* ^ «D0jnUn« to 

Mo «o»"»«*l<« fbr «td.ah tte aprLPK l* dtolpitd. TOT ojnpte, wtowt • J*«T» 
otetef Of fte»Ui onltft tn aot BttoVtfOtte* • hmm >«t telov tto 

, yl«U yotoft ~J b* weft, rlta » yrcot ««itep of floaMMO, tte TOkln* 
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i» 12a Hle^ **i to lami Uto tto »*11 w ***tioi-i < 

» 1ml, u» t*4*4 l« .«*»l*to. 

«~l-utoi at tt» t**U* rf»dA^ » li M n4 *— *lr * titttar-lUl 

r jo to Wti* o»n&« JT tea a >ro«leU**ia»* wriK\mi 

kUw» fcte lonr cos of - 
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